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ABSTRACT 

Aim The REbif FLEXible dosing in early MS (REFLEX) 
study compared several brain MRI outcomes in patients 
presenting with clinically isolated syndromes suggestive 
of multiple sclerosis and treated with two dose- 
frequencies of subcutaneous interferon (IFN) (3-1 a or 
placebo. 

Methods Patients were randomised (1:1:1) to IFN 
[3-1 a, 44 fxg subcutaneously three times a week or 
once a week, or placebo three times a week for up to 
24 months. MRI scans were performed every 3 months, 
or every 6 months if the patient developed clinically 
definite multiple sclerosis. End points analysed included: 
number of combined unique active lesions per patient 
per scan; numbers and volumes of new T2, T1 
hypointense and gadolinium-enhancing (Gd+) lesions 
per patient per scan; and brain volume. 
Results 517 patients were randomised (intent-to-treat 
population: subcutaneous IFN [3-1 a three times a week, 
n = 1 7 1 ; subcutaneous IFN p-1 a once a week, n=1 75; 
placebo, n=1 71). Combined unique active lesions were 
lower in patients treated with subcutaneous IFN p-1 a 
versus placebo (mean (SD) lesions per patient per scan: 
three times a week 0.6 (1.15); once a week 1.23 (4.26); 
placebo 2.70 (5.23); reduction versus placebo: three 
times a week 81%; once a week 63%; p<0.001) and 
with three times a week versus once a week (48% 
reduction; p=0.002). The mean numbers of new T2, T1 
hypointense and Gd+ lesions were all significantly lower 
in the two active treatment arms compared with placebo 
(p<0.004 for three times a week or once a week) and 
in the three times a week group compared with once a 
week (p<0.012). 

Conclusions Both subcutaneous IFN p-1 a 44 fxg 

regimens improved MRI outcomes versus placebo, with 
the three times a week regimen having a more 
pronounced effect than once a week dosing. 
Trial registration clinicaltrial.gov identifier, 
NCT00404352. 



INTRODUCTION 

The first clinical sign or symptom of multiple scler- 
osis (MS) is often a single neurological event con- 
sistent with one or more white matter lesions in the 
central nervous system, 1 which is usually followed 
by the characteristic recurrent attacks of relapsing 
MS. 2 3 Previous studies have shown that treatment 
with interferon (IFN) p and glatiramer acetate in 



patients with clinically isolated syndromes (CIS) 
delays the time to conversion to clinically definite 
MS (CDMS). 4-7 Most recently, the REFLEX (REbif 
FLEXible dosing in early MS) trial found that IFN 
p-1 a, 44 |xg subcutaneously three times a week or 
once a week, reduced the risk of conversion from 
CIS to MS over 24 months. 8 

The primary end point in the REFLEX study was 
the onset of MS defined by the 'McDonald' 2005 
criteria. 8 9 The McDonald criteria have allowed the 
use of MRI to help determine whether central 
nervous system lesions are disseminated in space 
and time. 9-11 

The study demonstrated a significant difference 
between the two different dose-frequencies of sub- 
cutaneous IFN p-1 a on time to McDonald 2005 
MS, but no significant difference in time to 
CDMS. 8 This difference was likely detected 
because of the increased sensitivity of MS diagnosis 
aided by MRI, as lesions may occur more fre- 
quently than relapses, 12 13 and the larger propor- 
tion of patients who converted to McDonald 2005 
MS compared with CDMS. Here we present the 
detailed MRI results from the REFLEX trial that 
may underpin the clinical observations. 

METHODS 

Standard protocol approvals, registrations and 
patient consents 

The REFLEX trial (ClinicalTrials.gov identifier: 
NCT00404352) was conducted in compliance with 
the Declaration of Helsinki and standards of Good 
Clinical Practice according to the International 
Conference on Harmonisation of Technical 
Requirements for Registration of Pharmaceuticals 
for Human Use. The institutional review boards of 
all participating centres approved the study proto- 
col; all patients provided written informed consent 
before entering into the trial. 

Patients and procedures 

The design of the REFLEX trial has been described 
in detail elsewhere. 8 Briefly, eligible patients were 
aged 18-50 years with an Expanded Disability 
Status Scale score of 0.0-5.0, had experienced a 
single demyelinating event suggestive of MS within 
60 days prior to study entry and had >2 clinically 
silent lesions on a T2-weighted brain MRI scan 
with a size of at least 3 mm, at least one of which is 
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ovoid or periventricular or infratentorial. Based on these charac- 
teristics, these patients were considered to be at high risk of con- 
version to MS. 14 Patients were randomised (1:1:1) to receive 
the serum-free formulation of IFN p-la, 44 |xg subcutaneously 
three times a week or once a week, or placebo for 24 months or 
until conversion to CDMS, as defined by either a second event 
suggestive of MS or a 3 -month sustained increase (>1.5 points) 
in Expanded Disability Status Scale score. The double blind 
(DB) period was defined as the interval between randomisation 
and conversion to CDMS, or study discontinuation, or 
24 months, whichever occurred first. The primary end point of 
the study was time to McDonald MS (2005 criteria), 9 and has 
previously been reported. 8 

MRI assessments 

MRI assessments were made every 3 months from baseline to 
Month 24. For patients who converted to CDMS before Month 
24, MRI scans were subsequently performed at 6-month inter- 
vals at predefined time points with respect to the baseline MRI 
(at Month 6, Month 12, Month 18 and Month 24). The same 
MRI machine at each centre was used for all scans for each 
patient throughout the study. Analysis and evaluation of MRI 
scans were performed centrally at the VU University Medical 
Center, Amsterdam, The Netherlands. 

The main MRI end point of the study was the mean number 
of combined unique active (CUA) lesions per patient per scan 
(main secondary endpoint). A CUA lesion was defined as a new 
or persisting gadolinium-enhancing (Gd+) lesion on Tl MRI or 
a new or enlarging lesion on T2 MRI (non-enhancing on Tl 
MRI), and lesions identified in both scans were only counted 
once. Additional secondary end points described in this paper 
were: mean number of new non-enhancing T2 lesions per 
patient per scan, mean number of new Gd+ lesions per patient 
per scan, T2 lesion volume, mean number of new Tl hypoin- 
tense (non-enhancing) lesions per patient per scan, Tl hypoin- 
tense (non-enhancing) lesion volume, Tl Gd+ lesion volume, 
and brain volume determined at yearly intervals. The effect of 
treatment on the percentage change in brain volume from base- 
line was assessed using the Structural Image Evaluation using 
Normalisation of Atrophy method. 14 

Clinical assessments 

Clinical assessments, including the monitoring of relapses, have 
been described previously. 8 

Statistical analyses 

Efficacy analyses were performed on the intent-to-treat (ITT) 
population, which consisted of all randomised patients, analysed 
by their original allocation. 

Analysis of CUA lesions per patient per scan was part of the 
hierarchical statistical testing process described previously, 8 and 
consisted of the pairwise comparison of the three treatment 
groups at the 0.05 significance level using a non-parametric ana- 
lysis of variance on ranks model, including treatment and ran- 
domisation stratification factors as covariates. The main 
MRI-based secondary end point analysed in the confirmatory 
analysis was the mean number of CUA lesions per patient per 
scan from randomisation to Month 24 or conversion to CDMS, 
whichever occurred first (DB period). The mean number of 
CUA lesions per patient per scan over the whole study period 
(from randomisation to Month 24, irrespective of conversion to 
CDMS) was considered an exploratory analysis. 

Treatment effect sizes with corresponding 95% CIs were esti- 
mated using an adjusted negative binomial model that included 



treatment and randomisation factors as covariates. Treatment 
effects are given as ratios because of the logarithmic structure of 
the model used. The other MRI end points (T2, Tl hypointense 
and Gd+ lesions) were analysed in the same manner as CUA 
lesions. Brain and lesion volume were reported using descriptive 
statistics. 

The patient baseline subgroups analysed were all predefined 
and comprised those used to stratify the randomisation process 
(age <30 years or >30 years, steroid use or not at first attack, 
monofocal/multifocal presentation of first attack, presence or 
absence of Gd+ lesions at baseline) and other subgroups of 
interest (sex, <9 or >9 T2 lesions at baseline). A post hoc ana- 
lysis was performed to test the treatment-by-subgroup interac- 
tions. A negative binomial model was fitted with treatment, each 
of the six subgroups and the six treatment-by-subgroup interac- 
tions. Backward elimination was used to select the model with 
the best fit. 

RESULTS 

Patients, conversion to MS and safety 

A total of 701 patients were screened and 517 were randomised 
(ITT population: subcutaneous IFN p-la three times a week, 
n=171; subcutaneous IFN p-la once a week, n = 175; placebo, 
n=171); 515 patients received the study drug or placebo. The 
disposition of patients has been described in detail elsewhere. 8 
The groups showed similar baseline demographics, disease and 
MRI characteristics (table 1). 

In the IFN p-la three times a week, once a week and placebo 
groups, 146 (85.4%), 156 (89.1%) and 146 (85.4%) patients, 
respectively, completed the whole treatment period. Reasons 
given for treatment discontinuation have been described previ- 
ously. 8 Results for conversion to MS have been described previ- 
ously 8 (see online supplementary table SI). No new or 
unexpected safety signals were observed during the study. 8 

Lesions per patient per scan 

The mean (SD) number of CUA lesions per patient per scan in 
the ITT population during the DB treatment period was 0.6 
(1.15) in the three times a week group, 1.23 (4.26) in the once 
a week group and 2.70 (5.23) in the placebo group, correspond- 
ing to reductions versus placebo of 2.10 and 1.47 lesions per 
patient per scan for three times a week and once a week, 
respectively (p< 0.001 for three times a week and once a 
week vs placebo; p = 0.002 for three times a week vs once a 
week; two-sided stratified non-parametric analysis of variance). 8 
At 3 months, mean CUA lesions per patient per scan in the DB 
period were lower in patients treated with IFN p-la than at 
baseline, with a further reduction at 6 months (figure 1). The 
mean CUA lesions per patient per scan reduced over time in 
placebo-treated patients during the DB period. 

An analysis using an adjusted negative binomial model 
showed a reduction in the mean number of CUA lesions, with 
risk reductions versus placebo of 81% for three times a week 
and 63% for once a week (table 2). The mean number of CUA 
lesions per patient per scan was 48% lower in the three times a 
week group than in the once a week group (reduction of 0.45 
CUA lesions per patient per scan). 

In the DB period, the mean numbers of new T2, Tl hypoin- 
tense and Gd+ lesions per patient per scan were all significantly 
lower in the two active treatment arms compared with placebo 
(p<0.004 for three times a week and once a week vs placebo, 
all lesions; table 2). Compared with placebo, with subcutaneous 
IFN p-la there was a 57-70% reduction in new T2 lesions, 
37-57% reduction in Tl hypointense lesions and 76-92% 
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Table 1 Baseline demographics and MRI characteristics (intent-to-treat population) 



Characteristic 



IFN p-1a, 

44 fxg subcutaneously 
three times a week 
(n=171) 



IFN p-1a, 

44 jxg subcutaneously 

once a week Placebo 

(n=175) (n=171) 



Overall 
(N=517) 



Age, years 

Mean (SD) 

Median (Q1, Q3) 
Female, n (%) 

Classification of first clinical demyelinating event 
as monofocal,* n (%) 

Steroid use at first clinical demyelinating event, n (%) 
EDSS score 

Mean (SD) 

Median (Q1, Q3) 
Gd+ lesions 

Presence of at least 1 T1 Gd+ lesion, n (%) 
T1 Gd+ lesions 

Mean (SD) 

Median (Q1, Q3) 
T1 Gd+ lesion volume, mm 3 

Mean (SD) 

Median (Q1, Q3) 
T1 hypointense lesions 

Mean (SD) 

Median (Q1, Q3) 
T1 hypointense lesion volume, mm 3 

Mean (SD) 

Median (Q1, Q3) 
T2 lesions 

Mean (SD) 

Median (Q1, Q3) 
>9 T2 lesions, n (%) 
T2 lesion volume, mm 3 

Mean (SD) 

Median (Q1, Q3) 
Normalised brain volume, cm 3 

Mean (SD) 

Median (Q1, Q3) 



30.6 (8.5) 
29.0 (24.0, 36.0) 
114(66.7) 
96 (56.1) 

121 (70.8) 

1.56 (0.81) 
1.50 (1.00, 2.00) 

68 (39.8) 

1.3 (2.5) 
0.0 (0.0, 2.0) 

156.54 (427.33) 
0.00 (0.00, 91.60) 

5.7 (6.8) 
4.0 (1.0, 8.0) 

675.02 (1049.85) 
280.40 (51.50, 984.20) 

22.0 (18.8) 
17.0 (9.0, 29.0) 
129 (75.4) 

3110.53 (310.74) 
2039.90 (755.30, 3876.70) 

1536.2 (73.69) 

1538.57 (1491.70, 1597.36) 



30.7 (8.1) 
30.0 (25.0, 37.0) 
106 (60.6) 
90 (51.4) 

123 (70.3) 

1.56 (0.74) 
1.50 (1.00, 2.00) 

72 (41.1) 

1.5 (3.5) 
0.0 (0.0, 1.0) 

194.15 (593.66) 
0.00 (0.00, 91.60) 

5.9 (7.5) 
3.0 (1.0, 7.0) 

774.80 (1287.98) 
203.10 (42.90, 895.50) 

23.6 (21.0) 
17.0 (8.0, 35.0) 
126 (72.0) 

3853.12 (4716.71) 
2057.00 (675.20, 5722.20) 

1537.3 (66.47) 

1539.97 (1500.81, 1574.96) 



30.9 (7.9) 
29.0 (25.0. 37.0) 
112 (65.5) 
91 (53.2) 

121 (70.8) 

1.57 (0.76) 
1.50 (1.00, 2.00) 

73 (42.7) 

1.2 (2.7) 
0.0 (0.0, 1.0) 

193.68 (588.50) 
0.00 (0.00, 120.20) 

5.7 (8.0) 
3.0 (1.0, 8.0) 

670.29 (1054.13) 
266.10 (17.10, 892.60) 

21.3 (20.2) 
15.0 (7.0, 28.0) 

122 (71.3) 

3334.92 (3990.41) 
1778.30 (695.20, 4208.50) 

1543.6 (65.64) 

1547.60 (1497.16, 1589.08) 



30.7 (8.2) 
29.0 (24.0, 37.0) 
332 (64.2) 
277 (53.6) 

365 (70.6) 

1.56 (0.77) 
1.50 (1.00, 2.00) 

213 (41.2) 

1.3 (2.9) 
0.0 (0.0, 1.0) 

181.56 (541.68) 
0.00 (0.00, 94.40) 

5.8 (7.4) 
3.0 (1.0, 8.0) 

707.23 (1136.20) 
231.70 (40.10, 893.70) 

22.3 (20.0) 
17.0 (8.0, 30.0) 
377 (72.9) 

3436.11 (4083.90) 
1928.40 (709.50, 4240.00) 

1539.0 (68.63) 

1544.10 (1497.16, 1586.13) 



*According to the adjudication committee. 

EDSS, Expanded Disability Status Scale; Gd+, gadolinium-enhancing; IFN, interferon. 



Figure 1 Mean number of CUA 
lesions during the double blind period 
(intent-to-treat population), p Values 
derived from pairwise non-parametric 
analysis of variance. CUA, combined 
unique active; IFN, interferon; sc, 
subcutaneous; tiw, three times a week; 
qw, once a week. 
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reduction in Gd+ lesions. There was a significant difference 
between the three times a week and once a week groups for all 
three end points (p<0.012), with reductions of up to 65% in 
new MRI lesions in the three times a week versus once a 
week group. Similarly, the proportion of patients free from new 
lesions during the DB period was higher in the three times a 
week group than in the placebo or once a week groups (table 3). 
Over the whole study period, the patterns of numbers of lesions 
per patient per scan were similar to that observed in the DB 
period (see online supplementary figure SI), despite the higher 
number of patients in the placebo group who converted to 
CDMS and thereafter received IFN p-la, 44 |xg subcutaneously 
three times a week, during the 2 years of the trial, compared 
with the active treatment groups. 

Treatment effect on CUA lesions, by patient baseline 
subgroups 

The baseline subgroup variables age, presence of Gd+ lesions 
and number of T2 lesions were significant baseline factors in the 
accumulation of CUA lesions per patient per scan during the DB 
period: age (HR for age <30 years vs >30 years: 1.69, 95% CI 
1.31 to 2.18), presence of Gd+ lesions (HR for >1 lesion vs 0 
lesions: 2.67, 95% CI 2.05 to 3.47) and number of T2 lesions 
(HR for >9 lesions vs <9 lesions: 4.93, 95% CI 3.66 to 6.63). 
There was no significant effect of monofocal versus multifocal 
presentation, use of steroids during the first event or patient sex. 

During the DB period, the least squares mean ratios of CUA 
lesions for three times a week versus placebo, once a week 
versus placebo and three times a week versus once a week in the 
prespecified subgroups were broadly similar to those obtained in 
the ITT population (see online supplementary table S2). There 
was a significant treatment effect versus placebo in all the pre- 
specified subgroups treated three times a week and once a week 
compared with placebo, except male patients treated once a 
week. A statistically significant quantitative treatment-by-sex 
interaction was observed (p = 0.003), with the treatment effect 
in male patients lower than that in female patients for three 
times a week and once a week compared with placebo. 
However, the treatment effect was still positive for men in both 
doses versus placebo. No other treatment-by-subgroup interac- 
tions were observed; treatment effects were similar between 
patients with greater or lesser disease activity at baseline, as 
determined by the number of Gd+ or T2 lesions, monofocal 
versus multifocal presentation or steroid use during the CIS 
(data not shown). There was a significant difference between the 
three times a week and once a week groups in most of the pre- 
specified subgroups during the DB period (see online 
supplementary table S2). 

MRI lesion volume and brain volume 

There was an indication of a dose-dependent effect of 
subcutaneous IFN p-la on the change in the last observed value 
(LOV) of T2 lesion volume during the DB period (see online 
supplementary figure SI). Median (IQR) T2 lesion volume 
decreased from baseline in the three times a week group by 
-128.7 mm 3 (-721.0 mm 3 to 42.5 mm 3 ) and by -37.9 mm 3 
(-609.3 mm 3 to 177.4 mm 3 ) in the once a week group, but 
increased by 51.5 mm (-194.6 mm 3 to 617.3 mm ) in the 
placebo group. Median (IQR) change from baseline in Tl-Gd-I- 
lesion volume was 0 mm (-88.7 mm 3 to 0.0 mm ) in the three 
times a week group, 0 mm 3 (—71.55 mm 3 to 0.00 mm 3 ) in the 
once a week group and 0 mm 3 (—54.40 mm 3 to 11.40 mm 3 ) in 
the placebo group. Median Tl hypointense lesion volume did 
not change from baseline in the three times a week and once a 
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Table 3 Percentage of patients with no new lesions during the double blind period (intent-to-treat population) 
Proportion of patients free from new lesions, n (%) 



Variable Subcutaneous IFN p-1a three times a week (n=171) Subcutaneous IFN p-1a once a week (n=175) Placebo (n=171) 



New T2 lesions 


65 (40.1) 


46 (27.4) 


32 (19.8) 


New T1 hypointense lesions 


67 (41.4) 


45 (26.8) 


40 (24.7) 


New Gd+ lesions 


120 (74.1) 


84 (50.0) 


49 (30.2) 


New Gd+ or new T2 lesions 


59 (36.4) 


37 (22.0) 


24 (14.8) 



Gd+, gadolinium-enhancing; IFN, interferon. 



week groups, while in the placebo group there was an increase 
of 31.5 mm 3 from baseline. Results for median T2 and Tl 
hypointense lesion volumes in the whole study period were 
similar to those observed in the DB study period (data not 
shown). 

During the DB period, changes in brain volume from baseline 
at Month 12 and Month 24, and the LOV, were similar across 
the different treatment groups (range -0.34% to -1.04%; 
figure 2), although the greatest loss was in the three times a 
week group compared with the once a week and placebo 
groups. Observations over the whole study period were similar. 



DISCUSSION 

The previously reported results of the REFLEX trial demon- 
strated the clinical benefits of treatment with subcutaneous IFN 
p-la initiated at presentation of CIS. The MRI findings reported 
here further support those results. Treatment with subcutaneous 
IFN p-la at both dosing frequencies significantly reduced the 
number of CUA lesions compared with placebo, which likely 
contributed to the treatment effect observed on conversion to 
McDonald MS already described. 8 Importantly, a clear dose 
effect was observed, with a significantly greater reduction in the 
number of CUA lesions with the three times a week dose 



Figure 2 Percentage change in brain 
volume from baseline, by visit 
(intent-to-treat population), during the 
(A) double blind period and (B) whole 
study period. Red lines represent the 
median, boxes represent the IQR, and 
whiskers represent the range. IFN, 
interferon; LOV, last observed value; sc, 
subcutaneously; tiw, three times a 
week; qw, once a week. 
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regimen compared with the once a week dose regimen. These 
results support previous reports of the effect of IFN p in 
patients with CIS. 15-17 Subcutaneous IFN p-lb and intramuscu- 
lar IFN p-la have been shown to significantly improve MRI out- 
comes in patients with CIS at 2 years 15 or 3 years. 17 The 
advantages of early treatment of patients with CIS with IFN p 
versus delayed treatment appear to extend to at least 5 years in 
terms of MRI outcomes. 18 19 In the current study the dose 
effect was robust across lesion subtypes and was observed 
during the whole study period, including patients originally ran- 
domised to the placebo or once a week group who converted to 
CDMS and who subsequently received open-label IFN p-la, 
44 jmg subcutaneously three times a week (see online 
supplementary figure SI). 

CUA lesions in all treatment groups reduced over the course 
of the DB period. Patients who converted to CDMS would no 
longer be included in the DB period analysis, and would be 
expected to have more CUA lesions than those who did not 
convert. In the subcutaneous IFN p-la groups, the number of 
CUA lesions appeared to be higher at 24 months than at 
12 months. However, this appears to be an effect of a small 
number of patients with large numbers of lesions at Month 24 
and the reduced number of patients still in the DB analysis com- 
pared with baseline. 

Previous studies have shown that certain demographic charac- 
teristics, MRI findings at baseline and the need for steroid treat- 
ment during the CIS have been linked to more rapid 
progression to, and modified prognosis of, MS. 4 20-23 These 
characteristics could potentially affect the efficacy of therapy 
intended to delay MS. However, in an exploratory analysis, the 
efficacy of subcutaneous IFN p-la three times a week versus 
placebo in the predefined subgroups in REFLEX was broadly 
similar to that found in the ITT population. This differs from 
observations with subcutaneous IFN p-lb, in which a lower 
treatment effect was found in patients with more evidence of 
disease dissemination. 20 The dose effect of three times a week 
and once a week compared with placebo observed in most of 
the predefined subgroups in the REFLEX study was similar to 
that observed in the ITT population, except sex where a signifi- 
cant quantitative treatment-by-sex interaction was observed; 
female patients had a more pronounced treatment effect com- 
pared with male patients. This also contrasts with the findings 
of a previous trial of subcutaneous IFN p-lb, which revealed a 
greater treatment effect in male patients. 20 Bearing in mind the 
similarities of these trials and populations, it is difficult to inter- 
pret either finding. 

Markers of neurodegeneration were measured in the study. 
During the DB period, there was a dose-dependent beneficial 
effect of subcutaneous IFN p-la on the number and volume of 
Tl hypointense lesions, which are associated with axonal 
damage and loss. 24 In contrast, the percentage brain volume loss 
in patients in the once a week group was similar to the placebo 
group, but there appeared to be a greater loss in the three times 
a week group compared with placebo. In this context, a previ- 
ous study in patients with CIS had suggested that 
subcutaneous IFN p-la at a lower dose than used in REFLEX 
resulted in a reduction in the loss of brain volume. 25 However, 
studies with glatiramer acetate or subcutaneous IFN p-lb have 
also not shown a significant effect on brain volume 
changes. 4 6 19 Indeed, present and previous observations could 
have been confounded by the effect of pseudoatrophy, which 
may occur due to the resolution of inflammation with IFN p. 26 
It is important to note that, in REFLEX, brain volume was 
recorded annually and, for patients who converted to CDMS in 



the first 12 months, the LOV for brain volume was Month 12, 
regardless of the date of CDMS conversion. Additionally, obser- 
vations of brain volume changes over the whole study period 
included patients in the placebo and once a week groups who 
were switched to IFN p-la three times a week following conver- 
sion to CDMS. 

The results from the REFLEX trial support the observation of 
improvements in MRI outcomes in previous studies of subcuta- 
neous IFN p-la in patients with relapsing-remitting MS. 27-29 
Randomisation to a higher dose of subcutaneous IFN p-la 
(44 |xg three times a week) has been associated with better MRI 
outcomes than randomisation to a lower dose (22 |xg three 
times a week) 30 or to a lower, less frequent dose of intramuscu- 
lar IFN p-la. 31 

The limitations of the REFLEX trial have been discussed pre- 
viously. 8 Key questions are whether the short-term benefits 
observed on MRI outcomes will be maintained in the long term 
and whether early effects on MRI outcomes relate to later clin- 
ical outcomes. The extension to the REFLEX trial will provide 
additional insight into the long-term effects of the three times a 
week and once a week dosing regimens of IFN p-la, 44 |xg 
subcutaneously; 32 however, previous studies suggest that MRI 
outcomes are useful measures of later clinical outcomes and that 
IFN p therapy is likely to maintain. Longer-term studies in 
patients with relapsing MS or CIS have found that the benefits 
of IFN p are maintained beyond 2 years. 19 32 Also, MRI out- 
comes after short-term therapy with IFN p were predictive of 
both relapses at later time points 33 and disability (in combin- 
ation with the number of relapses). 34 

A growing body of evidence suggests that earlier IFN p treat- 
ment of patients with MS or with CIS is associated with 
improved clinical and paraclinical outcomes compared with 
delayed treatment. 18 19 32 The REFLEX trial demonstrated that 
early subcutaneous IFN p-la treatment delayed the time to 
CDMS, with additional benefit of the higher-dose regimen over 
the lower-dose regimen. 8 This secondary analysis of REFLEX 
found improved MRI outcomes in patients treated with both 
dosing regimens compared with placebo, and also found add- 
itional benefit of the higher-dose regimen. Together, these data 
support the rationale for early subcutaneous IFN p-la treatment 
of patients with CIS suggestive of MS; however, these potential 
benefits of early treatment have to be balanced against the risk 
of treatment. 
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